Activation of liver X receptor up-regulates the expression of the NKG2D ligands MICA and MICB in multiple myeloma through different molecular mechanisms.
NK cells have an important role in immunosurveillance of multiple myeloma (MM) progression, and their activity is enhanced by combination therapies able to regulate the expression of specific activating ligands. Liver X receptors (LXRs) are nuclear receptors and important regulators of intracellular cholesterol and lipid homeostasis. Moreover, they have regulatory roles in both cancer and immune response. Indeed, they can regulate inflammation and innate and acquired immunity. Furthermore, LXR activation directly acts in cancer cells (e.g., prostate, breast, melanoma, colon cancer, hepatocarcinoma, glioblastoma, and MM) that show an accumulation of cholesterol and alteration of LXR-mediated metabolic pathways. Here, we investigated the role of LXR and cholesterol on the expression of the NK cell-activating ligands major histocompatibility complex class I chain-related molecule A and B (MICA and MICB) in MM cells. The results shown in this work indicate that MM cells are responsive to LXR activation, which induces changes in the intracellular cholesterol content. These changes correlate with an enhanced expression of MICA and MICB in human MM cell lines and in primary malignant plasma cells, 2 ligands of the NK group 2D receptor (NKG2D)/CD314 activating receptor expressed in cytotoxic lymphocytes, rendering MM cells more sensitive to recognition, degranulation, and killing by NK cells. Mechanistically, we observed that LXR activation regulates MICA and MICB expression at different levels: MICA at the transcriptional level, enhancing mica promoter activity, and MICB by inhibiting its degradation in lysosomes. The present study provides evidence that activation of LXR, by enhancing NKG2D ligand expression, can promote NK cell-mediated cytotoxicity and suggests a novel immune-mediated mechanism involving modulation of intracellular cholesterol levels in cancer cells.-Bilotta, M. T., Abruzzese, M. P., Molfetta, R., Scarno, G., Fionda, C., Zingoni, A., Soriani, A., Garofalo, T., Petrucci, M. T., Ricciardi, M. R., Paolini, R., Santoni, A., Cippitelli, M. Activation of liver X receptor up-regulates the expression of the NKG2D ligands MICA and MICB in multiple myeloma through different molecular mechanisms.